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Abstract of JP2000081566 

PROBLEM TO BE SOLVED: To provide an object lens 
having a high utilization efficiency of light, permitting to 
record and reproduce a plurality of optical information 
recording media which is different in protective layer 
thickness such as DVD and CDR by a single object lens. 
SOLUTION: The object lens 10 a single lens made of resin 
with aspheric surfaces on both sides, and a diffraction lens 
structure of a concentric ring belt pattern is formed centering 



the optical axis on one lens surface 1 1 . The diffraction lens 
has wavelength dependency so that diffracted light of the 
same order number of at least two different wavelength light 
fluxes forms good wavefronts respectively to at least two 
kinds of optical disks which is different in the thickness of the 
protective layer. 
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SOffilASAIt 655nm^>^7^Sr-?:^T»5650nm 

[0053] ±xs.(omkmi<nmmi-eix ma 

U>X<£PpT#j¥@{i f =3. 3frm, NA0.6T*1.9&Tin, ' 

f=3.32imK NA0.45'C*1.49mnT-fe5 o Lfc^o-c, 
>7 5. 5%£9H-Wtfffl2m$kf£Z><, 



40 



[0054] mmmm^rnvmrnmef-i d, 

VX«a&ffM-err. 650nmiC*fLTlfc^iE£*tfdg 

so ia^i*»*Ma stiiftfr&ffctz, mssmin. * 



C8) 



200 0-81566 



13 

[0 0 5 5] 

r =2.09903 
K=-0.44 
A*=-8.73X10- 4 
As =-1.26X10- 4 
A, =-6.17Xl0r 5 
Ato= 6.67X10" 6 
Ai*=-6.20Xl<r 6 

A =-0.01923 

[005 6] tztzU 



14 



10 



[0 0 5 7] 

tt^u m9^mmm2(omo^^i otimm 
mmtm4\^r^nx^^ 0 jgi®, m2m<DFi§m 

2 ^>780nm^*^^^l/>-X(0^iR||S:^t- 0 
[0 0 5 8] 
[*4] 



X 1= 635nm NA 0.60 f«3.50mn f D =350.00rrm w=1.0° 
A 2 =780nm NA 0.50 f =3. 52mm o>=1.0° 
A b =690 mi 

ffiS^r r dl d2 n635 n780 v 

2.928 1.54142 1.53677 55.6 
1.153 



h 4 5 =1.58mm (ISlffi) 



1 
2 
3 
4 



2.278 
-6.508 



dl 
2.928 
1.521 
0.600 



1.200 



[0059] 

S 
A. 

A* 

As 

Aid 



SIM 
-0.4400 
-0. 1890 xir a 
-0. 3510XKT 3 
0.8300XKT 5 
-0. 1250XKT 6 



A12 

Pj 

P< 

Pe 
P 8 



0.0000 
0.2349XKT 1 
-0.7437X10" 2 
0. 8432X10- 1 
0. 1949X1CT 4 
0.0000 



-0. 3860XKT 5 
-2.2497 
-1. 1709 
-3. 3665X10T 1 
1. 1948X10T 1 
P i0 -1. 9838X10" 2 

[0060] 4*3, ±^mm\2vms&te\x 

n*fo ^>*<D^m¥W<-£ f =3 . 5rmu NA0.6T'2.1mn> r*L 

A 1= =635nm NA 0.60 f=3.50mn f D =°° 
;U=780nm NA 0.50 f=3.53rmi 
I B =690nm 
r 

2.203 
-8.367 



30 



40 



^3.52mn s NA0.50Tl.76rrniT-&£ o L^ot, *f3»¥@: 
C08 3. 8%«fc9^»sjaia«g«4:*5o 
[0 0 6 1] SiaffiWSrJWSaBBSBt^-Y ^D L fc*f 

>X#^£?fMi^f\ 635nm(^LTltX^MiE$ttfciS 
[0 0 6 2] 

I^JfeCT3] Ellltt, ^Sfe^j3^^^U^Xl 
0 Dx ir <Sr^U El 1 3 (±HJf£ 

^i"o USttffl 3 ^*^}/«e^1fi«j*fi* 6 (;i3*S*vo * 

s 0 gi®, »2ffion«60gR, mmmsz, is ism 

J-^^tbSo Ell 2ttSUfe#J3<Z>a l a*6 3 5nmCOJg^ 

^wXo^iRSSSr^H-o 
[0 0 6 3] 
[S6] 



1 
2 
3 
4 



dl 

2.400 
1.781 
0.600 



d2 
2.400 
1.423 
1.200 



n635 
1.54142 



o> =1.0" 
o>=1.0° 

n780 
1.53677 



h 4 s=1.58nrn (^lffi) 



v 

55.6 



C9) 
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16 



[0064] 
»7] 



I 
A, 
Ae 
As 

Al o 

Al* 

Ti 

?4 
Pfl 
P 8 

Pio 

[0 0 6 51 ft*3 



Sill 
-0.4400 0.0000 
-0. 1800XKT 2 0. 1746X10" 1 
-0.1500X10T 8 -0.4844X10" 2 
-0. 9100 X 10T 4 0. 58 63 X 10" 3 
0.1150XKT 4 -0.2529XKT 4 
-0.3860X1(T B 0.0000 

0.0 
-1. 2621 
-1.4187XKT 1 
2. 7738 XHT 2 
-5. 6149X10" 3 



10 



Ix> XcD^^¥^lf ± f =3 . Smu NA0.6T'2.1imK ^tL 20 

^i=650rm NA 0.60 f=3.50nm f D =°° 

A 2 =780nm NA 0.50 f=3.53mn 
X b =710nm 
r 



*3.53rmu NAO.SOTu^eSrmft^^o Lfc^oT, 

[0066] WfflflWtflHSMSBtx >f * 9 D t }C*f 

>X«ffiS^fce-f. 635nm{r*fUT«5l3lffiIE^Hfca 
[00671 

[3@fe0!l4] HI 5I±, H«ffil4fcA^SSt*u^Xl 
^j4^^ft^fBS^(^8tC^^tLTV^5 0 mi 

[006 81 
KE8] 



1 
2 
3 
4 



2.193 
-8.740 



dl 
2.300 
1.831 
0.600 



d2 
2.300 
1.471 
1.200 



n650 
1.54082 



co=1.0 

03=1.0° 

n780 
1.53677 



h 4 5 =1 . 58mm (18 1 SO 



55.6 



[0 0 6 9] 
[*9] 

K 
Ai 
Aa 

Al d 
Al a 
Pa 
P« 
P fl 
Pa 
Pio 



mim 

-0.4400 
-0. 2530XKT 2 
0.2110X10r s 



m2m 

0.0000 
0. 1316 x 10" 1 
0. 3070X10" 2 



-0.6630X10" 4 -0.3534X10"* 



0.9045X10T 3 
0.0000 



0. 8400X10" 6 
-0. 5800 X1(T 6 

0.0 
-1. 3766 
-2. 0032 X 10" 1 
3. 7560X10T 2 
-1.0539X1(T S 

[0070] ft*5, ±mcommM4(Dmmmx^ 

m<D£M{Ztt*) . 710nm{C^ t<— Xf £ tltc\BffiU> 

li=635nm NA 0.60 f=3.50mn f D =°° 
A , «780nm NA 0.50 f=3.53rmi 



b&XZZ> 0 
[00 7 1] 

[«s^j5i hi 9i4. mmisicfrfrzimi'^xi 

Wo ^^J5CQA^ft^t«^f4*10^^T 

40 he #2ffia>ra#esife ^*®cm i£2E 

^^$tufcI^u>X^^i-^MB8^^4* 

1 1 {O^^tL^o H 2 0 14H»J 5 £Ux ^^635mtCO^ 
<7>*)^ u >-X<Dg#l|m H 2 2 tt X , fc7S0tm<DWr£<Dtt 

[0072] 
K10] 



co =1.0 
co=1.0° 



h 4S =1.23nm (f§2B) 



17 

A B =690nm 
cS#"^* r 

1 2.199 

2 -9.484 

3 00 

4 oo 



dl 
1.930 
2.042 
0.600 



d2 
1.930 
1.685 
1.200 



CIO) 



n635 n780 
1.54142 1.53677 
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v 

55.6 



[0 0 7 3] 
[381 1] 



K 
A, 
Afl 
Ae 

Aid 

Al2 

Pa 

P« 

P* 

Pa 

Pio 

[0 0 7 4] 4*5 



-0.4400 
-0.9330X10T 8 
-0.3370X1CT 4 
-0. 5210X10" 4 
0.7400XKT 6 
-0. 3100XKT 6 



SS2ffi 

0.0000 io 
0.1600XKT 1 
-0.2886X10" 2 
0. 1721X10" 8 
0.2300X10" 6 
0.0000 
0.0 

-5.2894 
9. 3630X10" 1 
-5.9940X10T* 
1.8211X10T 4 2Q 

690nm{^W—X^$n^:lHltffU'^ 
^SBft*5^$^-cv^S 0 rtU-StLT, EWrU^Xflt [5112] 

Xi=650nm NA 0.60 f=3.50mn f D =202 . lOrrm co=1.0° 



^>o -ten?, mmm^^mr^xmm^sndcML 

mrf. 635fmlC*fLTitX^ISlE$tlfciS^ffit-rsr 
[0 0 7 5] 

[%ftffll6] 02 3f4, SafeW 6 {^^6*^^X1 

«6©a«i/yxi o tmmmm^^^^ 2 

1 3 JCtfS JT,5 0 EI 2 4 I2^»J 6 (D JU ^>650nm^^ 
GQ*f% El 2 6 ft * , ^780nmCD^<Z)*r 

[0 0 7 6] 



h 4$ =1.23rmi (#£2®) 



A.=780nm NA 0.50 f =3.5 3nm 
X B =710nm 

r dl d2 

1 2.207 1.930 1.930 

2 -10.066 2.042 1.685 

3 co 0.600 1.200 



n650 
1.54082 



to =1.0 

n780 
1.53677 



55.6 



[00 7 7] 
[*1 3] 

K 

Ai 

Ae 
Ae 
Ai o 
Ait 



-0.4400 0.0000 
-0.8170X10" 5 0. 1600X10" 1 
-0. 3070 X 10" 4 -0. 2930 X 10" 1 
-0. 4850X10" 4 0.1875X10"' 
0.6320X10" 6 -0.1225X10"' 
-0.2820X10" 6 0.0000 
-3.8063 



-5.3042 
9. 2234X10" 1 
-5.7284X10" 1 
-3. 4616X10" * 

[0078] ±m<Dmmm6<Dmmi-wi. mm 



P« 
P S 
P. 

Pio 



40 ^Sc-arTs 650m.!C*fLTJtZ^«E^tLfci*Kffii:-r?)C 
[0079] J£rF<£>* 1 3 1*. a&i£Lfc#aH4=C 1 X 

(2). c3), (4) . (5) , (6) t^mmmtiDM 

So 3?#C 2 )3=#C 3 )l=ov >T ^WMW 

fiBojSfbSrWiSiartJjs-p^S. (4) 
50 (5) (6) CoV^t^SftWSfcLTfe!). 



CU) 
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ittCD 3M*C2:) ^#C3) 




-10.6 


-0.36 


0.010 


mm&i2 


-9.7 


-0.26 


0.010 




-9.4 


-0.50 


0.000 




-10.2 


-0.43 


0.000 




-9.2 


-0.78 


0.000 




-9.3 


-0.47 


0.017 



[0 0 8 1] 10 

u>x;g <j c»-5]i})Si5^5r'>/ s e< -e$iSfi<5o=> h 
[0082] ^im^xmmdm^c i^mtzT^ owt 

[0083] * fc. [s»r ^Xtffigri^C 2 ) ^fc-T 

[0 0 8 4] ffiffl-r^&SirlHliffU'VXflSSS: 
ft^aa&ftfcfcttC 4 X 5 X 6 ) Zffitz-t J: 5 l-»3fe* 

N A<D±% ttM(Cibt>tt--atofrf Z> Z. i: }c «fc o T ¥m 
[Elffio(Si¥^tftK] 

[ia i ] mmmi^frzttVo ^^(r^m^^m. 
wm<D— mmkmr-ibZe 40 

im4 ] mmm 1 »*j#> u^xomommmtcf-i * 
vmm^nmuwmx-tbz* 

[H5] i^mo^u^xt/p^^SftT^* 
■7 b 5r^-^>-X|llT*fc-5„ 

[ia 6 ] mmm 1 <^*t^ ^^xwff^^gs^ ^ * 



2000-81566 
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= [0080] 

[*14] 

##(4) ##(5) ^tc6) 



0.833 


0.910 


1.092 


0.814 


0.885 


1.087 


0.814 


0.885 


1.087 


0.833 


0.910 


1.092 


0.814 


0.885 


1.087 


0.833 


0.910 


1.092 



[ni7] mmwwfo^xtmmmmtffj* 
[ma] wm\2<Dm}^x<mmmwtfr^* 
[(219 3 mmrn 2 w*m> u >x t mmmwtrr<< * 
[m 1 0 ] 2 <nnm ^xnm^mwtr^ 
[mn] mi&m s <nm> u vxt ^{smi §2*7^ 

X?b %7frf u-^xmx-fc 5„ 

[m 1 2 ] mmm 3 <z>*m& i^vx^^iiB^t^^ 
^ *imme>smwmx'$> s<, 
[ia 1 3 ] «s0ij 3 <n*t® v-^xt mm&mm^f ^ 

x* t*jFlrui/XmX'3bZ>o 

m 1 4 1 3 co*» u >x<Dmmmmtr^ 
x?@mm<Dsmmmx$>z>o 
m 1 5 ] sg»aj 4 <^*f*> u>xt ^(*!ig^t^^ 

^ ^ i: 5r*-f WVXlUT-fe So 

[m 1 6 ] ms£0ij 4 u^x<Dnmmmtff^ 
[mi 7] 4 (on® ^xhwmmwtT^ 
m 1 8 ] 2U£0>j 4 <3o^ is^xnmmmmjtirj 

im 1 9 ] H» 5 roatfc i^^Xi: ^«IIgM3t7=V 

b^-t^xmx^^ 
m 2 0 ] lafcflij 5 u-vxco^^^g^tv 5 ^ 
x ^ffifflBt»itiR^niT-*>6„ 
[021] 5 i" ^xbmmmwerj 

x?b *m-f u>xmx&> 5. 

[H12 2] mm\ 5 \s>x<ow§m§mt?r<< 
^ ?mm<r>m®^x&z> < , 
vm 2 3 ] 6 u^xb mmmmtTj 

* 7 b Sr^-r u^xmx-$> 5o 

IE 2 4 ] lefeW 6 <DM® ^X<nffl%mwt7j 

T.t&m&fiDmi.mMX'foz* 
[i25i mmm e uv-xir/si^iigsdtx ^ 

[HI 2 6 ] ^JS^J 6 ^XtDW&mm^lXrr J 

* twmcommmxih z„ 
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<5 0 

10 *t^l^>X 

11 HE 
1 2 ®2® 



C12) 



00 0-81566 
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*d 2 w^mmmtv'^^^ 

2 1 DVDffi^e^a^ 

2 2 CDl^a- 

2 4 hl/^X 



[(Hi ] 



[H12] 





[H15] 



[03] 




(A) 

NA0.60 



[@7) 



-0-C05 0.005 













— ( 








-Di 



1134] 



(B) 

mo. 60 



630 i 

6«3 i 

655 J 



-0.005 0.005 

anas 



[®9] 



10 



[1211 5] 



— < 


r 
















-Di 





[mi i] 



-e. 
















to 



~D2 



KHJH 2000-81566 



ime] 



ims] 



(A) 

MAO. 45 

1/ 



SA 

-- sc 



— I 1 H- 

-0.005 0.003 



(B) 
IAO. 45 



7B0 I 

775 i 

785 i 



-0.005 0.005 
feSK* 




(A) 

MAO. 60 



SC 



-0.001 0.001 -0.005 0.005 



(B) 
MAO. 60 



635 i 
630 1 



(C) 
Tf-0.60 



-0.005 0.005 



-+- 



— e 

-- K 



-0.001 0.001 



[010] 



[SI 2] 



(A) 
NAO.SO 



-0.005 0.005 



(B) 

MAO. 50 



T80 I 

775 l 

785 l 



-0.005 0.005 

fee* 




CA> 
MAO. 60 



Tr SA 
sc 



-0.005 O.O05 



(B) 

NAO. 60 



635 i 
630 i 



-0.005 0.D05 

fell* 




[SI 3] 



[014] 



mi 7} 




(A) 
KA0.50 



02 *\ 



-O.0C5 0.005 



IE5St*# 



(B) 

NAO. 50 



-0.005 0.005 



(C) 
y-0.60 



S 

M 



-0.001 0.001 



T 

10 



2000-81566 



[01 6] 



mi 8] 



(A) 



/ - - SC 



-0.005 0.005 



(B) 
KX0.60 



630 i 

645 l 

635 l 



-0.005 0.005 




(A) 
AO. SO 



sx 

SC 



-0.005 0.005 



(B) 

AO. 50 



(C) 
y-0.60 



180 j 

175 i 

783 i 



— I 1 f— 

-0.005 0.005 



-0.001 0.001 




CIS) 



200 0-81566 



[024] 



[026] 



(A) 

NA0.60 



-0.005 0.005 



<B) 

mo. 60 



635 i 
630 i 



640 nm 



-0.005 0.005 




(A) 
NA0.S0 



-0.005 0.005 



(B) 

KA0.30 
If 



775 1 

785 J 



-0.005 0.005 

ttfiOJft 

fed* 




[H27] 



1.00 
0.98 
0.98 
0.94 
0.92 
0.90 
0.88 
0.86 
0.84 
0.82 



0.80 




635nm 

690nm 

710nm 



635 



710 725 



755 



785 



800 



